Coordinate regulation of translation by the PI 3-kinase and mTOR pathways.
Control of translation initiation is an important means by which cells tightly regulate the critical processes of growth and proliferation. Multiple effector proteins contribute to translation initiation of specially modified mRNAs that modulate these processes. Coordinated regulation of these translational effectors by multiple signaling pathways allows the integration of information regarding mitogenic signals, energy levels, and nutrient sufficiency. The mTOR protein, in particular, serves as a sensor of all of these signals and is thought to thus serve as a crucial checkpoint control protein. Signals from the mTOR pathway converge with mitogenic inputs from the phosphoinositide (PI) 3-kinase pathway on translational effector proteins to coordinately control cellular growth, size, and cell proliferation. The translational effectors regulated by the PI 3-kinase and mTOR pathways and their roles in regulation of cellular growth will be the primary focus of this review.